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NexSat: Next generation weather satellite demonstration program
www.nrimry.navy.mil/NEXSAT.html

Public-access website providing state of the art weather satellite products globally

¢ Preparing for VIIRS
v Launch: Oct. 25

v" Display products several weeks later

s+ NexSat: Ideal VIIRS web resource

v" Illustrate first results

v Train and motivate users



NexSat
[Giobal Map [CONUS| http://www.nrimry.navy.mil/NEXSAT.html

Products
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DHMSP F-18-0OLS 1?/?0/2010 Highttime COMPOSITE {2000 Local Time) HRL Honterey

= = = Most Recent Addition: 12/21/2010 0414 GHT
VI I I n I h Discrete Yellow= City Lights, Widespread Diffuse Yellow=Lunar-Reflection/Solar-Glare
Blue=High Clouds, Gray Shades=Surface Elevation
SE=-42.1 SI=0.0000 LE=43.5 LP=1.00 LF=0.8847 LC=1




1st Results of NPP-VIi
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NexSat VIIRS resource

Sensor

comparisons
« Description VIIRS vs « User input
« Links to training e AVHRR e \Web stats
* Product training via e  MODIS e Outreach
NexSat e OLS
» 22 channel views o Night visible



NexSat Strengths
.Satelllte Censtellanoﬂ

PoIar Orbltmq Satellites (30) GEO Orbiting Satellltes (7)

United States

Imagers (Vis/IR): NOAA - AVHRR (5)
METOP - AVHRR (1)
DMSP - OLS (5)
NASA - MODIS (2)
Microwave Imagers: DMSP SSM/I (2), SSMIS (3)
NASA TMI, AMSR-E
NRL WindSat
Micro Sounders: NOAA/MetOp AMSU-B (3), MHS (2)
Microwave Radar: NASA TRMM PR, CloudSat,
EUMETSAT ASCAT, ERS-2 \ 77
Collaborations: FNMOC, AFWA, NASA, NOAA, NAVO, CIRA = wmw psw  cossl

Data latency: GEO < 1 hour

LEO 0.5 - 3 hours

250-300 GB/day

2.25 TB/day, 7 day storage

Data volume:
VIIRS ingest:

GOES-13 [12)

United States
Courtesy: Johnson & EUMETSAT

China




) Catalog of NexSat Products
W\ | v

Standard Products

Cloud Products

Environmental Products

Visible (daytime)

Cloud layers (snow, low-middle, high)

Aerosol amounts (optical depth)

Visible (night time)

CloudSat (cloud profile)

Biomass (vegetation type)

Infrared

Water Vapor

Cirrus cloud detection

Dust detection

True Color

Contrail detection

Fire detection (hot spots)

Pseudo/GEO True Color

Low cloud detection (night)

Lightning detection

Rain Rates

Convective cloud top height

Snow cover (surface)

Rain Totals
— 3,6, 12, 24 hours

- 2,3,4,5,6,7,10, 12, 14 days

*Winds
— speed and direction
—  low level
— middle level
— upper level

Cloud properties
—effective radius
—optical depth
—cloud top temperature
—cloud top height
—cloud type

*NWP model overlays

Sea Level Pressure

500 mb Heights

sfc, 700 500 300 mb Winds

1000-500 mb Thickness

Surface Temperature

Jet Stream

* NOGAPS and COAMPS®




Catalog of NeXf'Sé't Pro

Standard Products

Cloud Products

Environmental Products

Visible (daytime)

Cloud layers (snow, low-middle, high)

Aerosol amounts (optical depth)

Visible (night time)

CloudSat (cloud profile)

Biomass (vegetation type)

Infrared

Water Vapor

Cirrus cloud detection

Dust detection

True Color

Contrail detection

Fire detection (hot spots)

Pseudo/GEO True Color

Low cloud detection (night)

Lightning detection

Rain Rates

Convective cloud top height

Snow cover (surface)

Rain Totals
— 3,6, 12, 24 hours
- 2,3,4,5,6,7,10, 12, 14 days

*Winds
— speed and direction
— low level
— middle level
— upper level

Cloud properties
—effective radius
—optical depth
—cloud top temperature
—cloud top height
—cloud type

*NWP model overlays

Sea Level Pressure

500 mb Heights

VIIRS products in orange

sfc, 700 500 300 mb Winds

1000-500 mb Thickness

Surface Temperature

Jet Stream

* NOGAPS and COAMPS®
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VIIRS true color simulation using MODIS



“”"“‘EVIIRS Capabll|t|es/Improvements
WL/ Shown on NexSat

¢ Unprecendented Day/Night Band
s Improved resolution near edge of scan
*» Wider swath

¢ Higher resolution Imager channels vs MODIS



Sensor Channel Suite
VIIRS &-MODIS

NPOESS VIIRS EOS MODIS
Central Central Wavelength
Band o Band L -
- wavelength N wavelength Type
number . munber L
(Jum) (1um)
M1 VIS
M 9| VIS
\!

12 0.445 9 0.443
13 () 3 ()

M4 (g) 0.555

equivalent | equivalent
width width

M: Moderate resolution band (0.74 km) “smooth”
I: Imaging band (0.37 km) “fine”
DNB: Day night band




DMSP OLS

NASA Space shuttle photo


https://www.nrlmry.navy.mil/focus-bin/focus.cgi?BASIN=Middle_East&SUB_BASIN=focus_regions&REGION=MidEast&SECTOR=East_Med&DISPLAY=Single&AGE=Prev&CURRENT=20101127.2000.F-18.ols.vis.MidEast_East_Med.COMP_201011271713_NGT.jpg&INTERVAL=Most_Recent&PRODUCT=night_vis&SUB_PRODUCT=ols_composite&SIZE=Thumb&PATH=Middle_East/focus_regions/MidEast/East_Med/night_vis/ols_composite&ARROW=prev&SHOW=Image
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—> Moonlight reflectance highlights dust plumes at night.
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Receht NexSat Effor [ts
Snow Cover at nght

 Nighttime Visible Band Only (DMSP/OLYS)
AmpientMoonight -« Add Stable Nighttime Lights Mask (OLS)

« Add High/Low Cloud Detection (GOES)

City Ligh
L

"\" W L

LOW
Clouds

- Combine LEO and time-matched GEO obs to provide
augmented channel suite for improved discrimination
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Lunar Model
Key to a quantitative approach

%,  VIRS-DNB
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Assess and Improve our ability to e |
detect and quantify clouds at very '

low lunar illumination. 1st Quarter (Half Full)



Improvements with VIIRS
Spatial resolution and sampling

AVHRR Footprint & MODIS

VIIRS Footprint

67 km
1500 km e comer Progra

AVHRR Footprint

| DU |
0.62 km

VIIRS Day/Night Channel Footprint

67 km
1500 km ©The COMET Program

AVHRR Footprint

150%'km

he COMET Program

maintains shape and resolution

67 m
1500 km  ©mne comerp



Improvements w

je of scan sen

AVHRR VISIBLE VIIRS VISIBLE SIM_UI__ATIOM
SIMULATION Imager Band (Visible)




Image Location

. _»'7»3?"

Edge of Scan




(B Increased Swath Coverage

MODIS 2300 kmvs VIIRS 3000 km

tewa S




msg 2 VIS/IR (Day/Night) 06/23/11 1300Z Naval Research Lab MRY
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no more gaps between adjacent granules


http://www.nrlmry.navy.mil/nexsat-bin/nexsat.cgi?BASIN=CONUS&SUB_BASIN=focus_regions&REGION=AFRICA&SECTOR=Overview&DISPLAY=Single&AGE=Prev&SIZE=Thumb&PRODUCT=vis_ir_background&SUB_PRODUCT=meteo8_lowcloud&PATH=CONUS/focus_regions/AFRICA/Overview/vis_ir_background/meteo8_lowcloud&DIR=/nexsat_data/PUBLIC/CONUS/focus_regions/AFRICA/Overview/vis_ir_background/meteo8_lowcloud&NUM=30&CURRENT=20110623.1300.msg_2.visir.bckgr.AFRICA_Overview.DAY.jpg&SELECTED_IMAGES=20110623.1300.msg_2.visir.bckgr.AFRICA_Overview.DAY.jpg

A
Aqua MODISRGB Ch. 14,3 8

Red = active fires detected using 3.9 um SWIR " uUs. Navy:[ N(R[:I Red = active fires detected using 3.9 um SWIR

MODIS true color MODIS true color
fine res.




GOES 4 km IR MODIS 1 km IR
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courtesy: Bachmeier/CIMSS VIIRS 0.37 km
Imager channels
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Naval Research Laboratory (adapted from EUMETSAT RGBS)




NexSat

Preparing Users for the NPOESS / VIIRS Era Produced by the COMET® Program
Part of the NPOESS Education & Training Series

20050305 1538 A

ZO0SRINZ. 20020 18 20050225 10350 Torra ZOAS0ZS 106 leeva JORND2 24,75 LA
' .| X

Begin

Download Version

MetEd Home

COMET Home

NPOESS Userport

Contributors

Links

Tech Notes

User Survey

U.S. Navy / NRL
Copyright 2005, University Corporation for Atmospheric Research. All Rights Reserved. Legal Notice

NRL — COMET collaboration



b\ Summary @5

NexSat hosting VIIRS
www.nrimry.navy.mil/NEXSAT.html

 Demonstrate first products from VIIRS after launch
- educate scientists and public

* Provide comparisons between VIIRS vs heritage sensors

« Provide training and web links for further information


http://www.nrlmry.navy.mil/NEXSAT.html




AVHRR Vis 1957 UTC 17 Sep 2003

AVHRR visible

U.S Navy / NRL
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VIIRS simulation (OLS)



EUMETSAT-MSG and NRL-MODIS RGB dust algorlthms

20100318 - 13:30 GMT
Northern Africa

better detail
spatially
radiometrically

result: better for
quantifying products
across image

MSG 3 km MODIS 1 km VIIRS 0.74 km
(hourly) ~4 times daily ~2 times daily



= resolution

/

aerosol optical depth




